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of cloud being ctirriod down in streamers, wliicli in turn 
soon disap ear. In fact, these clouds, stretimers sncl all, 

the if esconding movcmcnt begins. 
disa pear e 17 evaporation in about 30 to 40 minutes aftor 

TORNADOES IN KANSAS. 

IIy 8. 1). ~ L O l t A ,  Olwrvcr.  11. 8. Wcatlwr H I I ~ ~ W I .  

[ I  laled: Wvalher Durenii. Tiipdiii. lh is . ,  l W .  IS. 1:11.1. I 

Kansas 1in.s been so coniiiionly wnsiderd 1 . 1 1 ~  t.oilinrlc) 
Stat() of the country tlia t bho t.erni l b  I<ans.ns cyt--lon(! ' ' 
lins dniost become a part, of the spoken English laiigun.go, 
hut, t,his idea is as inisleading as t,he usc of t,lie w-c.wtl 
"c.yclone" to designate what, should roperly be called n 

of small diameter, with a pendnnt, funnel-shape2 cloud. 
It seenis that a large art of this undesirable reputation 

such spectacular stornis b the early settlers and con- 

That tornadoes do occur in the State practically every 
year m d  sometimes several within tshe same yen.r can not 
be clenied, but it should be considered t;hat, while the 
area of the State esceeds 80,000 sclut~re miles, t . 1 ~  path of 
an nveraoe tornado does not cover niorc than 35 square 
miles mXmany are a great dc?al snif\.uer, so that one can 
gcnerdly be represented b,v a pin scratch less than i1.n 
inch long on a map of t8he State of the size usually given 
in an atlas. 

In  B report on tornadoes of the United States for tho 
eight yei~rs, 1889-1896, which is the iiiostr coni >lete of 
t,he kind published, Prof. A. J. Henry of tlie 1kent:wr 
Bureau has published data inclictiting t,lin.t tho t,ot.zil 
nuiiiber of tornadoes in ILmsns is soiiiewhrtt grezl.ter 
tha.n the number in any other State. When tlie rclativc 
areas are considered, however, the nuniber of tornadoes 
in Kansas per unit area is practically the smie as the 
corresponding iiuiiiher for Iowa and is but sljg1it.l-j 

eater than the nuniber for Illinois, yet neither of t'hese 
ga t e s  has Kans~s's reputation of hein a torntido State. 
Prof. Henry in the same report hn.s $so deduced thnt8 
even in tlie Stmates where such stornis occur most fre- 
qucntly " the probability that, n.ny areti 100 lniles squn.rc 
will be visited by a tmna.do in m y  year is gonrr:~lly less 
t1in.n certainty," m d  further, "for nny specific ttren or 
farni of 1 square niilo t,he probability [of being Visitrtl 
by a tornado] is less than one-sisteent,li of 1 per cent 
per cent.uiT." 

During bhs 10 yctiis, 1YS9-1S96 and 1914-15, for 8,tnicli 
definite information regrtrding the dostmc tion by tar- 
nadocs is available, the average annun.1 number of ilea t,hs 

tornrrdo, that is, an esceedingly rio P ent whirlinv stmrni 

of the State has been t i) le result of undue publicity giveii 

tinuecl by the actirities o P Inter disseniinntors of news. 

~~ 

I Tornadoes. lS95-(16. by Alfmd J. Heuip p..sxiii-sl, rhorts I-\-IIT. (Kcport or th? 

:See 3 1 ~  Abbe, C.-Tornodo fregurncy per unit wen. this REVIEW, June, 1897. 1'. 
Chief of the Weather Boreau. 1895-90. 

250.-EDAOR. 

3s ingtun. 1898. 4O. 1 

J ~ I U  ar!: ...................................................... 
Pe1,riizry ..................................................... 
Msrl-h ......................................................... 
April . -  ......................... 1.. ........................... 
May. .......................................................... 
Tune ......................................................... 
July.. ........................................................ 
A11,oust ........................................................ 
September. .................................................... 
October ...................................................... 
November.. ...................................................... 
Ikcember .................................................... 

0 
1 
16: 
41 
66 
64 
30 
15 
8 
3 
4 
0 

Entire period "OS 

Wit,h the prwent, available data it, is idle to speculate 
wlwt.lier a.ny part, of the Stake is more likely to be visited 
bv t,lirat\ storins than any other part. The roport of 
Lieut. Fiiiley, while it COTC~S a lon eriocl of time, is 

sources" years aAIer many of blie storms had occurred, 
which nieans that many tornadoes might have occurred 
in sparselv settled coinmuiiities during the early part of 
the record without havin been reported; the report of 

short a period t.o shed much light on this question. 
Present kndwlcdge of the cause of these stornis dis- 

credits the ides that thcir formation is favored or hin- 
tlrrcd hy such slight Merences in topography as esist 
in n Sbate 11s comparatively level as I<ansns. Also t'here 
is no rctison to believe t,liey are becoming any more or 
less frequent8 tflinn foimerly. It is probable losses due to 
thoir tlcst,iiict.ivo off ccts will increase as tvhe laud becomes 
iiiore t.liicldy sc7tmtled, 1x1 t! not necessarily in proportion to 
tlic total )opulnt.ion and wcalth of the Stnbe. 

Tllc Eo1 1 owing Ttxblcs 2, 3, a,iid 4 give a rccortl of t.or- 
nnilors in Kaiisns for all the years for which c1at.a 8rc a t  
pres eii t av n il &le. 

............................................ -- 

a.cImit~tcdly iiicoin lete, being obtaine %? from all available 

Prof. Henry and t,liose o P tlie years 1914-15 cover too 

3 Pink#. .John P. Tho tonmdwsol Kxiisas for 29 years, lSP-lS7. J. E. Soul& 
W\?sliiulptoii. 1 S S .  n. p. map. 184 cm. 
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Franklin and Miami.. ...................................... 
Ottawa ..................................................... 

... 

1868. 
June - 
June 21 
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Bumner .................................................... 
Rilev ....................................................... 
nickinson. ................................................. 
Lyon and Woodson.. ...................................... 
Nemnha .................................................... 

DECEMBER, 1915 

1881. 
Sept. 2 
SPpt. 2 
Sept. 2 
Sapt. 2! 
Sept. a 

TABLE 2.-Lia6 of todmca reporkdin Xiama,v, 1859-1883. 

(From the report of b u t .  John P. Flnley, U. S. Signal Corps.] 

Stofford and Rice ........................................... 
Saline.. .................................................... 
Reno. ...................................................... 
Clay ........................................................ 
Butler ...................................................... 
C'rawford.. ................................................. 
Linn ....................................................... 
Anderson ................................................... 
1:ireenwood. ................................................ 
Shawnee ................................................... 
Russdl.. ................................................... 

Wabaunsea ................................................. 
l3arlwr. .................................................... 
JJoniphan. ................................................. 

County. I Date. 

1YSJ. 
Apr. . 
bpr. : 
Ip r .  ! 
Apr. I 
Apr. . 
May 1; 
June 
June 1. 
.lnly It 
AUE. t 
bug. 2; 

186s. 
Apr. 15 
Apr. 2i 

.... ........................ i- 

Sallne.. .................................................... 

Cloud ....................................................... 

1872. 
Aprll- 

1875. 
June Z! 

Doniphan .................................................. July 
Shawnee ................................................... Julv 3: 
Marshall .................................................... Juli 31 

Oswe ...................................................... 
Butler ...................................................... 
Montgomery ................................................ 
Pawnee .................................................... 
Ford ....................................................... 
Leavenworth ............................................... 
Ford ....................................................... 
Saline ...................................................... 

Do ..................................................... 
Do.. ................................................... 

Lincoln ..................................................... 
Saline ...................................................... 

Do ..................................................... 
Ford ....................................................... 
Bourbon ................................................... 
Ford ....................................................... 
Ottawa ..................................................... 
Saline ...................................................... 
Cloud ...................................................... 
Leavenworth ............................................... 
Cherokee ................................................... 
Marshall .................................................... 
Chase ....................................................... 
Leavenworth ............................................... 
Marshall .................................................... 
Brown ..................................................... 
Ottawa ........ ............................................ 1 

Do ..................................................... 
Marsball .................................................... 

Do ..................................................... 
Elkworth and Lincoln.. .................................... 

I 

Leavenworth and Jefferson. .............................. _.I 

Doniplim .................................................. June 1I 

1874. 
Apr. 4 
June 25 
~une 3t 

1878. 
Mar. 5 
A r 20 

6 
Yav 13 
June 6 
June B 
June G 
June ti 
June 1 
June 12 
June 13 
June 15 

1877. 
Apr. 22 
May 18 
May 18 
June 12 
Aug. 35 

1878. 
Mar. 1 
Apr. 5 
Apr. 13 
Apr. 17 
M a y  25 
May 31 

1878. 
May 29 
May 30 
May 30 
May 30 
Ma\* 30 
Ma:. 30 

1870. 
Republic ................................................... Nov. f 

Jackson.. .................................................. 
Do ..................................................... 

Sumner .................................................... 
1)Pmtlu ..................................................... 

July 1( 
July 1C 
July le 
Aug. 14 

Phillips and Smilh.. ....................................... 
Pawnee ..................................................... 
Russell ..................................................... 
Mont.gomcry.. .............................................. 
Russell ..................................................... 
Jewel1 ...................................................... 

Dn ...................................................... 
Barton ..................................................... 
Jewel1 ...................................................... 
R m l l  ..................................................... 
Srott, Lane, Hodgemau, For4 .............................. 
Blmwnee .................................................... 
hfnntgooruery.. ............................................. 

Time. 
.......... - 

Apr. 26 
Apr. 38 
A r 28 2; 20 
Nay 30 
JUDO 1-1 
July 12 
July Irj 
July a0 
Jillv 211 
Juiy %j 
AIIR. 24 
Sepl. 20 

3s .  m. 
Afternoon. 

M x d ~ d l .  ................................................... 
Jackson.. ................................................... 
IcUt?rson.. .................................................. 
.I lchi .son... ................................................. 
Kingluau ................................................... 
1.e:rveuworI.li.. ............................................. 
SlaffnrJ .................................................... 

5p.  m. 
5 p. m. 
3:30p. m. 

Mln.v a7 
M r j v  P i  
May 27 
May 27 
Juuc 19 
June 30 
June 20 

Afternoon. 

FrankUn ................................................... 
Crawford ................................................... 
Johnson .................................................... 
Woodson ................................................... 
Ness ........................................................ 
Saline ...................................................... 
h e  ....................................................... 

Afternnnn . 

Apr. 2 
Apr. 2 
A r 18 

May 19 
June 5 
Aog. 15 

M& 9 

............... 

Wocdson ................................................... 
Lane ....................................................... 
nsborne .................................................... 
Morris ...................................................... 
Ottawa and Dickinson. .................................... 
Mitchell .................................................... 

B p. 111. 

May l! June I 
June 9 
June 9 
June 9 
June 9 

............... 
Afternoon. 
Afternoon. 
............... ............... 
k15 3. m. 
k3Op. m. 
Afternoon. 
hfternoon. 
AfternOOU. 
1:45 p. m. 

............... 

............... 

............... 

hfternoou. 
hfternwn . 
Afternoon. 
Aftcrnoon. 
hfternoou. 

ip. m. 
hke&ou. 
Uternoou. 

30 ;il. 

i p. m. 
I p. m. 
I p. m. 
i:30p. m. 
I:3np. m. 
!:30p. m. 
ip. N. 

,:30 p. m. 
I p. m. 
Evening. 
iftermon. 
Ifternoon. 
, m  

l:rlj;in. 

LPiWibOU. .............. 

.............. 
, p. m. 
'p.  m. 
:30p. m. 
p. m. 
p. m. 
p. m. 

:15 D. m. 

.............. 

.'or&mon. 
210 p. m. 

m. 
i7iernmn. .............. 
:ti r . m .  
p. m. 
p. m. 
p. m. 
p. m. 
p. m. 
p. m. 
:Sop. m. 
p. m. 
p. m. 

County. 
~- I Date. 

.. ..... .. 

1hX-i. 
Kilo ....................................................... .I .\:nr. 21 
Mit.rhcl1.. ................................................. .I A 111'. 2!1 
Rooks ...................................................... May 15 
Kingmm ................................................... I Yay 15 

Time. 

Afternoon, 
G p. m. 
6 m. 
Atout 6:30 p. m. noon. 

4 p. m. 
5:50p. m. 
4 p. m. 

:&o"p: m. 
................ 
4 D. m. 

1040 a. m. 
1035 p. m. 

KiRht. 
11:30 p. m. 
............... 
4:30 p. m. 
6 m  
~&.i I;. m. 
11:30 n. m. 
10 a. in. 
10 a. m. 
5 m  
*I?tiuti:xJ p.m 

4 p. 111. 
2 p. m. 
9 p. In. 
5:IS p. m. 
315 p. m. 
4 p. m. ............... ............... 
6:15 p. m. ............... 
215 p. m. 
215 p. m. ............... ............... 

2 :I. 111. 
4 p. IU. 
4 p. m. 
5 11. m. 
4 p. 111. 
6 11. 111. 
ilia11 :I. IU. 
1v:411 8. m. 
12 u1. 
12:15 p. m. 
12:311 p. m. 
18. m. 
Ninht.. 
EGoing. 
3 p. m. 
5 p. m. 
1% p. m. 

Night. 
4 D. m. 

d p. m. 
Afternoon. 
I1 a. m. 
10:31) a. m. 
11:45 a. m. 
IO a. m. 
Afternoon. 
B p. m. 
5 p. m. 
EveninF. 

2 p. m. 
F:30 p. m. 
k10 p. m. 
Morning. 
2 p. m. 
3% p. m. 
I p. m. 
i:W p. m. 
i p. m. 
i p. m. 
i p. m. 
i p. In'. 
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Itice ............................... 
Sumner ............................ 
Butler ............................. 

M0NTHI;T WEATHER REVIEW. 

1914. 
Mar. 2S 
-2pr. 17 
June 1 

617 

Smlth ............................. 
Wilson. Neosho. and Grrenwood#. 
Montgomery and Lahette.. ........ 
Cherokee .......................... 

Bourbon ........................... 

TABLE 3.--Liet of t o d o e s  reported in Kmas, 1889-1896. 
From report by Pro!. A. J. Henry, In "Report of the ChleI oi the Weather Bureau 

1695-L16."1 

June ? 

1.k-t. 9 
Oct. 9 
Oct. 9 

A l l K .  10 

~. 
I 

county. j Date. 

- .___ -- i 166g. 
Pratt .................................... May 6 
StaEord ................................. May 6 
Rice ..................................... Mag 6 
Washington ............................. Yay 6 
McPherson .............................. May a8 
Chase .................................... Yay 25 
Chautauqua ............................. June 8 

Wlchita ........................... 
Kiowa ............................. 
Pottamtomie ..................... 
Coffer ............................. 
Bourbon ........................... 

Wilson .................................. Yay 9 

Decatur ................................. May 20 
1691. 

131.5. 
June 3 
June 11 
June 1 i  
Juue 17 
June 17 

1691. 
Kiowa ................................... Mar. 31 
Rlce ..................................... Mar. 31 
Saline ................................... Mar. 31 
Clay ..................................... Mar. 31 
Sumner .................................. Mar. 31 
Sumner .................................. Mar. 31 
Butler .................................. .I Mar. 31 
Butler ................................... Mar. 31 
Marion.. ................................ I Mar. 31 

Mar. 31 
Mar. 31 

pr. 3 
Lay 13 

May 27 
189s. 

- pr. 11 
pr. 11 

Apr. 12 
Apr. 13 
Apr. 2s 
June 21 

Cowley ............... ...................I June 21 
Pawna E. 10 
Logu F. 12 

Wlchita ........................... 
Kiowa ............................. 
Pottamtomie ..................... 
Coffer ............................. 
Bourbon ........................... 

I I E . . . .  ....................... I 
ry.. ........................... A' 
I .............................. 1- 

131.5. 
June 3 
June 11 
June 1 i  
Juue 17 
June 17 

in ...................................... ' A1 
n ................................... I A: 

Grant ............................. 
C'rawford .......................... 
Tiarton ............................ 
rmtt ............................ 
Sunnier and Sed~s ick . .  .......... 

I 
Lin 
Brow 
os8ge ................................... 
Miami.. ................................. 
Anderson.. .............................. 
Jefferson .................................. 

June 23 
June 30 
Kov. 10 
NOV. i n  
Xur. 10 

e... ............................... AII; 
I.. ................................ _I I U ,  

lS94. 
Je well......... .......................... Yay 2 
Chase .................................... June 25 

Crawford ................................ 
Hurvey .................................. 
Lyon .................................... June 17 

CJoud, Clay, and Il'ashington ............ 
!a ..................................... 

cotloy ................................... Sept. 8 
18%. 0 

Brown. 
Towler.. ............................... _ !  May 1 Y  
L on: ................................... May 20 
Slawnee ................................. May 2'0 
Cowley .................................. M3y 20 

-- . 

LOSS. 

Lives. Propetty. 
Hour. 1 

...... - 
6 m  
7:% p.m 
6:15 p. m.... 
11:mp.m ... 
2 p . m  ....... l o 
4 p . m . .  .... 
2 p . m  .......I 0 6, wo 
4p. m ....... 
1 2 : ~  a. m.. .I 
P:30p.m .... 
5:mo.m ............ 1 1 
8 : ~ b . m  ............ 
9 p.m ....... j t 2 I 
9p.m ............... 
3 m  ............... 
,:Ep.m ............ 
IO p. m ...... t 17 
IO p. m .............. ;ix. ,m .............. 

mgbt .... tl; 
230 p. m.. .. 
k50p.m .... 0 
~:mtogp.m.  16 

3p.m ....... ..................... 
2p.m .......I 2 

5:45 p. m.. -. 0 
ip.m.. ..... 0 

7p.m ....... 1 
k30p.m .... 8 
k30p. m ............ 

)(DPilOI.mi Bp.m ....... f j 
Pa.m....... 
k30 to R:30 t Z 5  

3p.m ............... 

t This includes totals for storms immediately preceding for which 110 total Is given. * Damage very small. 
$ 'ro June 30 only. 

TABLE l.-List ol' tornodocs reporlvd in h-onstis. 191-i rind 191;. 
[From "Monthly Reports of Clirnntologid nata of linnan*."J 

I I Loss. 

I 'orulty. 
I.iws. PmP'*g (estimated ). 

Hour. I I 1 nate. j ' 

I---l-- 
5:30 p. m. .  ........ 
5:Wp. m .......... 
615p. nl .......... 
3 p . m  
5:30 to 630 p. m.. 

Xp. m ............. 

................... 
............. 

a . 3 0 ~ .  m -. 

0 p . m  ............. I I 4 o . m  
830p.m .......... 0 '  80,OOO 

5 p . m  ............. 
9D.m ............. 
4 p . m  ............. 51 5,000 

3D.m ............. . .  ................... 2, ooo -. ,.07p.rn _ _ _ _ _ . _ _ _ . !  I ? !  1.w0.000 
s3Op. 111 .......... : 0 I :5,W 
10 p. In... ......... I 3 : 3.000 

Total number of tornadoes in the 10 years 1889-1896 
and 1914-15, 64; number of lives lost, 143; property 
loss, $2,427,200. 

REFORESTATION AND OCCULT CONDENSATION.' 

By PAUL DESCOMBES, Honorary Director of State Manufacturea. 

[Dated: July 1.1911, Bordeaux, France.] 

Tlie tree has ;dw:iys been considoreci the grc?:l.t regu- 
lcrtor of wateis, cilthough science 11:~s yet to trailslate 
this bmcficent action into precise formultc. There $:re 
periods when oiie sees entire regions 1:LieI wiste by defor- 
t.st:ition, as Slgieis where the aqueducts aiid the hot 
springs of niwient cities coiitriis t w4t.h the clried-up be& 
uf w-aclies which wi.terec1 thein in foriuer times, 11nc1 it is 
only n few ye:m since nitin begm to penetrate bhe niystery 
which ~w~--c~lups the hydrologic r8le of tho forest. 

l h i n  ths wry first in~-estigntions 1 ~ i 1 . w  supported 
1111 iiicreiise of rains by reforestn timi, 11nd M. Daubr6e 
suimii:wizecl thtm iii 191.0 in his report. to t.ho Comniission 

TI19 clJntlensing action of forest8 h h e n  confirmed experimentally 
at 1'Ecole de Nancy. From a series of observatinna made in 1337-1899 
it hllows that the averap quantities of rdn falling in a forest and out- 
side it flirest arc in the ratio of 100 ti, 76. Prof. Ebermayer in Germany 
and Blanford in India have found that t.he depth of rainfall llas been, 
on thr average. 12 per cent greater in a fwest. than on an open tield. 

The action of hire& u p n  rain n h d d  not be re1tyatr.d tn the infinitely 
sm:rll meteiiriilogical data. as (.%zanne Hays. One is justified in ansert- 
ing that the presence of hmstu augmentr pluviwity. ti, IJe sure in 
variable measure, according to the d r  currents, topography, and from 
other causes.* 

This increase of the ctniiual cmount of ruin water, 
whether it be a quarter or an eighth, is far from corre- 
sponding to the ninplitude of the phenomenon which 
transforins revions previously watered but from which 
the t,ree has &appeared, into wnt.erlcss deserts, and a 
new way opened up to iiivestigations when attention was 
clrnwn to  t,ho import,ance .of atmosphcrio condensations 
not, measurable by t.lw raingage. 

The majority of the works on forestry emphasize the iiifiuance of the 
foreets upon the rainfall rbgime and t.he regulation of run-off. The 
trees have yet another hydrologic r61e which it is proper to put in evi- 
dencc-t.hey prowdie an abundant condeiisat.ion of meteoric water 
wit,liout rain. 
In foggy weat,her everyone lirw seen numerous drops fall froin the 

t.rees resulting from the condensation of the fog. 
In the clearest. air, also, abundant, cotideneation is produced on the 

trees; clew during the night, hoarfrost and needles of all forms during 
days of frost. 

All waters result,iiig from thene condensations without rain reach the 
ground softly and succesclivelv, under the most, favorable conditioua 
for their abmrption by the soil and the nourishing of s rings. They 
are of great interest in alpine eroiiomy because they al)ways contain 
onimonia even at the highest elevations and thus supply nitrogen 
assimilable by regetation. In  t.he equatorial regions, even far removed 
from the sea and permanent wat.er bodies, the dew continues to form 
during the dry season and is abundant enough to slipport vegetation 
and to fiirnieh water to certain animals.3 

These diverse varieties of condensat.iol1 wit.houl rain occur also on 
the bare soil, but. their intensity is found to be coilsiderably augmented 
in t,hc foreste by the expanse and high radiative power of the foliage 
surface. 

The deterininat.ions which one might make in cold regions or at great 
altitudes woiilcl present a very real interest in making known the im- 
portslice of theso condeneatiom wivithout rain and the relations which 
they might bear to t.he qua1itit.y of wader evaporated by the vcgetat,ion .' 

011 l'll~ods, :1s follows : 

1 Dfacombea, Paul. Le r&lwisement et les mn~lensati~~ns orcnltm. i'.-r. - 4 . ~ 0 ~ .  franc 
18.  l'av.riicern. drssr i  .. .I:+* sess. 1.e Ihvrr, 1914. Sulc . ;d  ll;.m. !'nri*. WiG. pi'. 33;-341 
!l'cin*iuttd :I!J H. Lrmnii and 1 ' .  . ? b l ~  jr. .  for the 3 i v w r i i i . I  WP.TIIKZ 1:~vn:w. - Daubrie, I,. R i p p a t s  et dvvumrnis del8 i'oin:uision den Inoudntions. Imprlmerie 
Sativnale. Park. 1910.]1. mi. 

8 Repnrted bv Hrtui Polier, Cs. taine de l'lnfanterie coloulale. 
~Dcacombcs, Paaul. Sur uu motle de I'action hydrulogiyiie des fbrets. BOC. des. aci. 

phys. et nat., Hordwux,I7 mars 1904. 


